Mechanisms of T cell activation by the calcium ionophore ionomycin.
We have investigated signaling mechanisms that may underlie the T cell mitogenic properties of the Ca2+ ionophore ionomycin. Ionomycin induces highly purified resting human T cells to proliferate in the presence of monocytes with accompanying IL-2R expression and IL-2 synthesis. Treatment of T cells with ionomycin triggers the hydrolysis of phosphoinositides, as evidenced by the accumulation of the hydrolytic by-products phosphatidic acid and inositol phosphates. Ionomycin also induces the activation of protein kinase C (PKC), as demonstrated by the auto-phosphorylation of PKC and the phosphorylation of the PKC target proteins CD4 and CD8. Ionomycin synergizes with PMA in enhancing the activation of PKC. It is concluded that, in addition to its putative activation of Ca2+/calmodulin-dependent signaling pathways, ionomycin induces the hydrolysis of phosphoinositides and the activation of PKC in human T cells. The synergy of ionomycin with phorbol esters in triggering T cell activation may relate, at least in part, to enhanced activation of PKC.